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Abstract
Objective: To assess the various presentations of abdominal ascariasis and their imaging features for developing
a comprehensive radiological evaluation protocol.
Methods: Demographic and clinical profile of 84 patients with abdominal ascariasis was noted. Patients were
divided into 2 groups with age less than 20 comprising Group A and those with age greater than 20 Group B. All
the patients had a routine lab workup and a dedicated USG scan to look for objective evidence of intestinal or
hepatobiliary ascariasis. Any history of previous intervention (cholecystectomy or ERCP) was also sought.
Results: Abdominal ascariasis is more common in females observed in 62% of our patients. Peripheral
eosinophilia was observed in 70 (83%) patients. We had 74 (88%) patients with intestinal ascariasis with 2
patients having appendicular ascariasis. Biliary ascariasis was observed in 20 (24%) patients and pancreatic
ductal ascariasis in 6 (7%) patients. We found peritoneal ascariasis in 1 (2%) pediatric patient and 2 (3%)
patients in our study had ascariasis associated with the liver abscess. OCH was observed in 4 patients while 2
patients presented with worm cholecystitis.
Conclusion: Peripheral eosinophilia can be used to select patients in endemic regions for undergoing a
dedicated USG scan. USG is the investigation of choice for both intestinal and hepatobiliary ascariasis. Worm
migration is more common in adults and is especially prevalent in individuals with previous history of ERCP or
cholecystectomy.
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Introduction
Ascariasis is the name given to the disease spec-
trum associated with infestation of humans by a
nematode Ascariasis lumbricoides [1]. It is a com-
mon pathogen and affects approximately 33% of
the world population [2]. This disease has been
found to have a predilection for tropical and devel-
oping countries owing to the poor hygiene, mal-
nutrition and poor quality of drinking water. The
organs of involvement in humans include bowel
(most common), hepatobiliary, pancreas and lungs.
The presenting complaint depends on the organs of
involvement, however in majority of the cases it is
asymptomatic or presents only with vague abdom-
inal pain. In pediatric age group, however it may
be represented with growth stunting and essential
nutrient deficiencies [3, 4]. Ascariasis presenting
clinically however requires a heavy worm load de-
scribed variably as between 13- 40 worms. In en-
demic areas, ascariasis is a frequent diagnosis and
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should be kept in mind as a cause of acute upper
abdominal pain [5].
The infestation occurs through oral route with
ingestion of the eggs and the adult worm lives in
the small intestine. However, it has the tendency to
enter other hollow cavities and can present in differ-
ent ways including pneumonia, pancreatitis, cholan-
gitis, intestinal obstruction & perforation, appen-
dicitis as well as liver abscess and hepatolithiasis.
Oriental cholangiohepatitis is one chronic complica-
tion of biliary ascariasis that can be distressing with
multiple and repeated hepatic calculi formation [6].
Ultrasonographic imaging remains the main stay
of diagnosis as far as abdominal ascariasis is con-
cerned. The worm is seen as long tubes with
echogenic walls and a central anechoic canal rep-
resenting the alimentary tract when viewed longi-
tudinally and has round target like appearance on
cross section [7]. In some cases, they may form a
cluster within the gut or the biliary tract giving rise
to spaghetti sign while dead worms may present as
linear echogenic foci within the biliary tract.
Our study was aimed at exploring the various
presentations of abdominal ascariasis and their imag-
ing features so that a comprehensive radiological
evaluation is devised in patients in our part of the
world where the disease is quite common.
Methods
This study was an observational study conducted
over a period of one year in our tertiary care cen-
ter, Government Medical College (GMC) Srinagar,
J&K from March 2019 to April 2019. The patients
in our study were referred to our department as
cases of upper abdominal pain, jaundice, stunted
growth and intestinal obstruction. All the patients
underwent an USG assessment and we included
only those patients with a USG documented abdom-
inal ascariasis in our study.
We included a total of 84 patients in our study
with USG documented abdominal ascariasis. The
demographic profile of all the patients and their clin-
ical presentation was noted at the time of the scan.
A note was also made of the laboratory investiga-
tions including CBC, LFT, amylase and a specific
note of eosinophilia was made. An eosinophil count
of > 500 / µl was taken to be suggestive of periph-
eral eosinophilia. All the patients were subjected
to a USG of the abdomen first in the emergency
department followed by a dedicated ascariasis scan
in our department. All the scans were done using
LOGIC GE S8 USG machine in our department.
Both high (7-12 Hz) and low frequency (3-5 Hz)
probes were used to scan the gut and visceral organs.
A specific search was made to look for worms at
specific sites including gut (stomach, small & large
intestine and appendix), gall bladder, intrahepatic
ducts, CBD, pancreatic duct and the peritoneal cav-
ity during the specific ascariasis scan. Any double
echogenic structure in these areas with a central
anechoic canal representing the alimentary tract
of the worm was taken to be objective evidence
of ascariasis infestation. A note was made of the
site of the worm and the associated complications
like pancreatitis, intestinal obstruction or perfora-
tion, hepatic abscess, cholangitis, appendicitis and
hepatolithiasis. All these complications were diag-
nosed using USG with the support of clinical and
laboratory findings. The values were expressed as
mean ± SD and a p value of less than 0.05 was
taken to be significant.
Results
Patient profile
We included 84 patients in our study with a mean
age of 30 ± 4 years (range 3-70 years). We di-
vided the patients into two groups – Group A with
age less than 20 years including 25 (30%) patients
and Group B with age above 20 years including
59 (70%) patients. Among the 84 patients 52 (62%)
were females while 32 (38%) were males.
Clinical Presentation
The most common presentation was upper abdomi-
nal pain present in 65 (77%) patients. Other features
included nausea & vomiting [40 (48%) patients],
fever [10 (12%) patients], stunted growth [5 (6%)
patients], intestinal obstruction [8 (9%) patients]
and jaundice [8 (9%) patients].
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Laboratory Investigations
Peripheral eosinophilia was very common and was
found in 70 (83%) of our patients. Other lab values
that were found to be increased were based on the
presentation with serum amylase raised in patients
with pancreatitis [6 (7%) patients] and raised ALP
in 20 (24%) patients with hepatobiliary ascariasis.
USG Findings
We found intestinal ascariasis in 74 (88%) of our
patients. These included all 25 (100%) patients
in pediatric group A and 49 (83%) patients in the
adult group B. Among these 74 patients worm bolus
formation was observed in 20 (27%) patients with
5 (25%) of them having dilated gut loops. Major-
ity of these patients presented with small intestinal
[50 (68%) patients] and gastric ascariasis [20 (27%)
patients] while 2 (2.7%) presented with appendic-
ular ascariasis and 2 (2.7%) others with large in-
testinal ascariasis. The 2 patients with appendicular
ascariasis belonged to pediatric group A.
Biliary ascariasis (CBD, GB & intrahepatic
ducts) was seen 20 (24%) patients in our study
and among these 7 (35%) patients had exclusive
biliary ascariasis without intestinal ascariasis while
13 (65%) others had intestinal ascariasis also. Among
these 20 patients 16 (80%) were adults in group
B while only 4 (20%) patients belonged to pedi-
atric group B. We also found 4 (5%) patients in our
study with imaging features of OCH and among
these 2 had biliary ascariasis at the time of scan,
1 had presence of dead worm while 1 other had
a history of biliary ascariasis with endoscopic re-
moval. Also 2 (8%) patients had GB ascariasis and
presented with features of acute cholecystitis.
We found pancreatic ductal ascariasis in 6 (7%)
patients all of whom belonged to the adult group B.
Among these 3 (50%) patients had associated in-
testinal ascariasis while 3 (50%) others had exclu-
sive pancreatic ductal ascariasis.
We found peritoneal ascariasis in 1 (2%) pe-
diatric patient who had intestinal perforation and
shock. 2 (3%) patients in our study had ascariasis
associated liver abscess.
Previous Intervention
We found that among 26 patients with hepatobil-
iary and pancreatic ascariasis 18 (70%) patients
had history of previous intervention in the form of
cholecystectomy or ERCP with or without sphinc-
terotomy. This is especially true of the patients with
a diagnosis of OCH with 8 (80%) out of ten patients
having a previous history of intervention.
Discussion
This study was conducted in a tertiary care center
over a period of 1 year and included 84 patients
with a mean age of 30 ± 4 years and a male to
female ratio of 32 (38%): 52 (62%). The patients
were divided into 2 groups- Group A patients with
age < 20 years including 25 (30%) patients and
Group B with age > 20 years including 59 (70%)
patients. This shows that there is no age predilec-
tion for abdominal ascariasis, however a female
predominance is observed. This is concordant with
the findings of Khuroo et al. [8].
The most common presentation in our study
was upper abdominal pain present in 65 (77%) pa-
tients. Other features included nausea & vomit-
ing [40 (48%) patients], fever [10 (12%) patients],
stunted growth [5 (6%) patients], intestinal obstruc-
tion [8 (9%) patients] and jaundice [8 (9%) patients].
Most of these symptoms are attributed to intestinal
ascariasis causing mechanical obstruction as well
as parasitizing on essential nutrients. Patients can
also have biliary colic in cases with CBD (Fig. 1)
or GB (Fig. 2) ascariasis following migration of the
worm via the papilla. Biliary ascariasis can further
lead to strictures, calculi, cholecystitis and pancre-
atitis. A few instances of worm associated liver
abscess (Fig. 3) have also been described. In our
study we had 20 (24%) patients with biliary ascari-
asis with 7 having biliary ascariasis alone without
evidence of intestinal ascariasis. Most of the pa-
tients (16) with biliary ascariasis belonged to the
adult Group B. We also had 6 patients with pan-
creatic ductal ascariasis presenting with pancreati-
tis all of whom belonged to adult Group B. Thus
it can be concluded that abdominal ascariasis can
have a spectrum of presentations and migration of
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the worm via the papilla occurs more commonly
in adults than in pediatric age group. A thorough
search for the worms should be done in patients
belonging to endemic area like ours with symptoms
suggestive of parasitic infestation. These findings
are concordant with those of Mani S et al. [9] and
Louw JH [10].
In our study we found that peripheral eosino-
philia was present in a significant proportion of
our patients. 70 (84%) of our study population
had this finding. Other lab values like ALP and
serum amylase were found to be high in patients
presenting with pancreatitis and biliary ascariasis.
We can conclude that peripheral eosinophilia can
be used as a sensitive marker to identify patients
requiring a dedicated scan for abdominal ascaria-
sis. This finding is consistent with the observations
made by Pawlowski ZS [11], Sun T [12] and Gutier-
rez Y [13] in their studies.
We found intestinal ascariasis in 74 (88%) of
our patients. These included all the 25 (100%)
patients in pediatric group A and 49 (83%) pa-
tients in the adult group B. Among these 74 pa-
tients worm bolus formation (Fig. 4) was seen in
20 (27%) patients with 5 (25%) of them having
dilated gut loops. Majority of these patients pre-
sented with small intestinal [50 (68%) patients]
and gastric ascariasis (Fig. 5) [20 (27%) patients]
while 2 (2.7%) presented with appendicular ascaria-
sis (Fig. 6) and 2 (2.7%) others with large intestinal
ascariasis. The 2 patients with appendicular ascaria-
sis belonged to pediatric group A. The patients with
gastric ascariasis had associated worm bolus forma-
tion in the distal bowel suggesting some form of
obstruction leading the worms to move retrograde
into stomach. Thus in pediatric age group ascaria-
sis is predominantly intestinal and appendicitis as
a complication is more common in this age group.
Thus pediatric patients presenting with features of
appendicitis in endemic areas, a possibility of worm
appendicitis should be kept in mind.
Biliary ascariasis (CBD, GB & intrahepatic ducts)
was seen in 20 (24%) patients in our study and
among these 7 (35%) patients had exclusive bil-
iary ascariasis without intestinal ascariasis while
13 (65%) others had intestinal ascariasis also. Among
these 20 patients 16 (80%) were adults in group B
while only 4 (20%) patients belonged to pediatric
group B. Also pancreatic ductal ascariasis (Fig. 7)
was seen in 6 (7%) patients all of whom belonged
to the adult group B. Among these 3 (50%) patients
had associated intestinal ascariasis while 3 (50%)
others had exclusive pancreatic ductal ascariasis.
This suggests that worm migration is more com-
mon in adults than in pediatric age group and a
thorough search for any of these should be made
while scanning patients with intestinal ascariasis
to prevent long term complications associated with
biliary ascariasis including strictures, calculi and
oriental cholangiohepatitis. We also found peri-
toneal ascariasis (Fig. 8) in 1 (2%) pediatric patient
who had intestinal perforation and shock. 2 (3%) pa-
tients in our study had ascariasis associated liver
abscess. Also 2 (8%) patients had GB ascariasis
and presented with features of acute cholecystitis
on USG in the form of GB wall thickening and
pericholecystic fluid. Thus abdominal ascariasis
should be taken as a spectrum far beyond intestinal
ascariasis and its recognition and early treatment is
essential to prevent long term devastating complica-
tions. Our findings are concordant with the obser-
vations of many previous studies including those of
Khuroo et al. [8], Mani S et al. [9], Louw JH [10]
and Pinus J [14].
We also found 4 (17%) patients among those
with biliary ascariasis in our study with imaging
features of OCH and among these 2 had biliary as-
cariasis at the time of scan, 1 had presence of dead
worm while 1 other had a history of biliary ascaria-
sis with endoscopic removal. Thus we can say that
OCH is an important and morbid complication of
biliary ascariasis which is quite common in an en-
demic area like ours. Also OCH can even be an ini-
tial presentation of neglected biliary ascariasis and
occurs more commonly in patients with previous
history of intervention and biliary ascariasis. This
group of patients would therefore require a regular
and meticulous imaging follow up. These findings
are in concordance with the studies conducted by
Lim JH [15], Sperling RM [16] and Shah et al. [17].
In our study we found previous history of an in-
tervention in the form of cholecystectomy or ERCP
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Figure 1. USG image showing CBD ascariasis in longitudinal and cross sectional view (a& b). USG
image in a different patient showing double linear echogenic worm within the CBD (c).
Figure 2. USG image of right upper quadrant
clearly showing the worm within GB reaching up
to the fundus.
in 18 (70%) of the patients with biliary or pancre-
atic ascariasis. This suggests a predilection of worm
Figure 3. USG image showing double linear
echogenic structure within a left lobe liver abscess
(a). USG image in a different patient showing
worm associated right lobe abscess (b).
migration in these patients probably owing to the
lax sphincter of Oddi in these patients. Thus pa-
tients with such history in endemic zones should
undergo regular USG scans to look for hepatobil-
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Figure 4. High frequency linear probe images
showing two worm boluses (a) and a large worm
bolus in another patient who also had dilated gut
loops and presented with small bowel
obstruction (b).
Figure 5. USG image of the epigastric region
showing a bolus of worms in the stomach anterior
to the tail of pancreas.
iary ascariasis and get promptly treated in order to
prevent the morbidity associated with worm com-
plications. These observations were also made by
Khuroo MS et al. [8], Sandouk F [18] et al. and
Mukhopadhyay M [19] in their studies.
The limitations of our study include a relatively
small number of patients which could probably be
because our center being a tertiary care center re-
ceived only those patients that were symptomatic
leaving a vast majority of the asymptomatic patients
for primary health care facilities. Also our study did
not follow up patients over a period of time to look
for any long term complications and the efficacy of
various treatments employed.
Figure 6. USG images cross sectional (a) and
longitudinal (b) showing double linear echogenic
structure within the appendix anterior to iliac
vessels. The patient also had free fluid in pelvis
and typical clinical features of appendicitis.
Figure 7. USG images showing pancreatic duct
filled with worm in cross section (a) and
longitudinal (b) views in the pancreatic head
region.
Conclusions
Abdominal ascariasis has a varied presentation with
involvement of many organ systems. In endemic
area like ours, ascariasis should be in the list of
causes for pancreatitis, appendicitis, hepatic ab-
scess, intestinal obstruction/perforation, cholecysti-
tis and intra hepatic calculi. USG is the investiga-
tion of choice for both intestinal and hepatobiliary
ascariasis. Peripheral eosinophilia is one lab in-
vestigation that can be used to select patients in
endemic regions for undergoing a dedicated USG
scan. Worm migration is more common in adults
and is especially prevalent in individuals with pre-
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Figure 8. USG image of the pelvic area showing
echogenic ascites with free floating worm in the
peritoneal cavity in a patient with intestinal
perforation.
vious history of ERCP or cholecystectomy.
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